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XII. Some Ohfervathm on the Imfahiliiy of Vegetables, 
i?)^ James Edward Smith, M. D. F. R. S, 




Read February 14, 1788. 

AVING often heard that the ftamina of the Barberry 3, 
Berberis communis^ were endued with a confiderable de- 
gree of irritability, ;I made the experiment in Che] Tea Garden, 
'May ^5, 17865 on a bulh then in full flower. It was about 
one o'clock P. M. the day bright and warm, with little wind. 

The flamina of fuch of the flowers as were open were bent 
backvrards to each petal, and flieltered themfelves under their 
concave tips. No fliaking of the branch appeared to have any 
efFe£l upon them. With a very fmall bit of flick I gently 
touched the infide of one of the filaments, which inftantly 
fprung from the petal with confiderable force, ilriking its an- 
thera againft the ftigma. I repeated the experiment a great 
number of times; in each flower touching one filament after 
another, till the tips of all fix were brought together in the 
center over the fligma. 

I took home with me three branches laden with flowers, 
and placed them in a jar of water, and in the evening tried the 
experiment on fome of thefe flowers, then ftanding in my 
room, with the fame fuccefs. 

In order to difcover in what particular part of the filaments 
this irritability refided, I cut off one of the petals with a very 

fine 



Dr. Smithes Ohfer^oatlons^ &cc. 159 

fine pair of fcifiarSj> fo carefully as not to touch the ftamen 
which flood nqxt it : then, with an extremely {lender piece of 
quill, I touched the outiide of the filament which had been 
next the petal, flroaking it from top to bottom ; but it re- 
mained perfedly immoveable. With the fame inflrument I 
then touched the back of the anthera, then its top, its edges, 
and at laft its infide; ftlll without any efFeft, But the quill 
being carried from the anthera down the infide of the fila- 
ment, it no fooner touched that part than the ftamen fprung 
forwards with great vigour to the ftigma* This was often re- 
peated with a blunt needle, afinebriftle, a feather, and feveral 
other things, which could not poffibly injure the ftru£ture of 
the part, and always with the fame efFe6t» 

To fome of the anthers I applied a pair of fciffars, fo as to 
bend their refpedive filaments with fufficient force to make 
them touch the ftigma;. but this did not produce the proper 
contradion of the filament. The incurvation remained only 
fo long as the inftrument was applied ; on its being removed, 
the ftamen returned to the petal by its natural elafticity. But 
on the fciffars being applied to the irritable part, the anthera 
immediately flew to the ftigma, . and remained there. A very 
fudden and fmart fliock given to any part of a ftamen would, 
however, fometimes have the fame efFe£t as touching the irri- 
. table part. 

Hence it was evident, that the motion above ddfcribed was 
owing to an high degree of irritability in the fide of each fila- 
ment next the germen, by which, when touched, it con^ 
tra£ls, that fide becomes Ihorter than the other, and confe- 
quently the filament is bent towards the germen. I could not 
difcover anything particular in the ftru«£tu re of that or any- 
other part of the filament. 
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This irritability is perceptible in ftamina of all ages, and 
not merely in thofe which are juft about difcbarging their pol- 
len. In fome flowers which were only fo far expanded that 
they would barely admit a briftle^ and whofe anthera^ were 
not near bnrfting, the filaments appeared almoft as irritable as 
in flowers fully opened ; and in feveral old flowers, fome of 
whofe petals with the ftamina adhering to them were falling 
off^ the remaining filaments, and even thofe which were al- 
ready fallen to the ground, proved full as irritable as any I had 
examined. 

From fome flowers I carefully removed the germen, with- 
out tonching the filaments, and then applied a briftle to one 
of them, which immediately contraded, and the ftigma being 
out of its way, it was bent quite over to the oppofite fide of 
the flower* 

Obferving the fliamina in fome flowers which had been irri- 
tated returning to their original fituations in the hollows of 
the petals, T fonnd the fame thing happened to all of them 
fooner or later, I then touched fome filaments which had 
perfedly refumed their former ftations, and found them 
contrad with as much facility as before. This was repeated 
three or four times on the fame filament. 1 attempted to fti- 
mulate in the midft of their progrefs fome which were teturn- 
ing, but not always with fuccefs ; a few of them only were 
flightly affeded by the touch. 

The purpofe which this curious contrivance of nature an- 
fwers in the private (economy of the plant, feems not hard to 
be difcovered. When the fliatnina ftand in their original pofi- 
tion, their antherae are cfFefliually flieltered from rain by the 
concavity of the petals. Thus probably they remain tillfbme 
infed coming to extrad honey from the bafe of the flower^ 

thrufts 



Irr If ability of Vegetables. 1 6 1 

thrufts itfelf between their filaments, and almoft unavoidably 
touches them in the moil irritable part : thus the unpregnatioa 
of the germen is performed ; and as it is chiefly in fine funny 
weather that infeds are on the wing, the pollen is alfo in fuck 
weather moft fit for the purpofe of impregnation. It would 
be worth while to place a branch of the Barberry flower in 
fuch a fituation, as that no infeft, or other irritating caufe^ 
could have accefs to it ; to watch whether in that cafe the an- 
therae would ever approach the fligma, and whether the feeds 
would be prolific. 

I have been .the more particular in thefe obfervations upon 
the Barberry, becaufe although feveral authors mention the 
irritability of its {lamina, none, that I can find, have related 
in what part of the flamina this property refides, or the pur- 
pofe it ferves; at leafl: they have not purfued their inquiries 
with any great degree of accuracy, but feem moflly to have 
copied one another. Gmelin, who has written a dlflrertation 
expreflly on the irritability of vegetables, has fcarcely any 
thing new on the fubjeft ; thecl^ief part of his work is a cata- 
logue of plants which he found not to be irritable. 

The Barberry is not the only plant which exhibits this phae- 
nomenon. The flamina of Caff us Tuna^ a kind of Indian Fig, 
are like wife very irritable. Thefe flamina are long and {len- 
der, {landing in great numbers round the infide of the flower* 
If a quill or feather be drawn through them, they begin in the 
fpace of two or three feconds to lie down gently on one fide, 
and in a fhort time they are all recumbent at the bottom of the 
flower. The motions in Dionaa mufcipula^ Mimoja Jenjitiva 
and pudica^ are too well known to be mentioned here. A fimx* 
lar phaenomenon has been obferved, where indeed an obvious 
botanical analogy would lead one to expert it, in the Drofera. 
. Vox. LXXVIIL ^ Y See 
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See Dr. Withering's Botamcal Arrangement of BritifH 
Plants. All thefe movements are, I think, certainly to be 
, attributed to irritability. We muft be careful not to confound 
them with other movements, which, however wonderful at 
firft fight, are to be explained merely on mechanical principles. 
The ftamina of the Parietarla^ for in fiance, are held in fuch 
a conftrained curved pofition by the leaves of the caly^f, that 
as foon as the latter become fully expanded, or are by any 
means removed, the ftamuia, bemg very elaftid, fly up, and 
throw their pollen about with great force. I have lately ob- 
ferved a fimilar.circumftance in the flowers of Medkago faU 
cata. In this plant the organs of generation are held in a 
flraight pofition by the carina of the flower, notwithftanding the 
ftrong tendency of the infant ger men to afllime its proper fal- 
cated form. At length, when the germen becomes flronger, 
and the carina more open, it obtains its liberty by a fuddeii 
fpring, in confequence of which the pollen is plentifully feat- 
tered about the ftigma. The germen may at pleafure be fet at 
liberty by nipping the flower fo as gently to open the carina^ 
and the fame efFe£t will be produced* 

As the foregoing experiments fhew vegetahles to poflefs irri- 
tability in common with animals, fo there are plants which 
feem to be endued with a kind of fpontaneous motion^ Lin- 
NiEus having obferved that the Rue moves one of its ftamina 
every day to the piftillum, I examined the Ruta chalepenfis^ 
which differs very little from the common Rue, and found 
many of the ftamina in the pofition which he defcribes, hold- 
ing their anthers over the ftigma ; while thofe which had not 
yet come to the ftigma were lying back upon the petals, as well 
as thofe which, having already performed their office, had re^ 
turned to their original fituation. Trying with a quill to 
^ ftimulate 
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ftlmnlate the ftamina, I found them all qtiite devdid of ifritaf 
hilitj. They are ftout, flrong^ conical bodies, and cannot^ 
without breaking, be forced out of the pofition in which they 
happen to be. The fame phenomenon has been obferved in 
feveral other flowers ; but it is no where more ftriking or more 
eafily examined than in the Rue* 

I could wifh to find an inftance of this fpontaneous miotiofi 
combined with irritability in one and the fame plant 5 but, I 
confefs, I do not know one* From analogy 1 fliould think it 
not impoffible ' that the Dion^ea mujcipula^ and perhaps the 
Drofera^ may have the fame motion in their flamina as thd 
Ruta^ Parnqffia^ znd. Saxifraga^ while their leaves poffefs irri- 
tability. But if this be the cafe, the feats of thefe two pro- 
perties, being fo different and remote from each other, (hould 
feem to have" as little connexion as if in two different plants* 
There ftill remains then this difference between animals and 
vegetables, that although fome of the latter poffefs irritability, 
and others fpontaneous motion, even in a fuperior degree to 
many of the former, yet thofe properties have hitherto in ani- 
mals only been found combined in one and th6 fame part* 
Even Serttdari^ are not an exception to this oblervation. The 
greater part of their fubftance, indeed, refembles that of plants 
in being indefinitely extended, and in wanting irritability and 
fpontaneous motion. But their animated flowers or polypes^ 
in which the effence of their being refides, are endued with 
both thefe properties in an high degree. 

I know it is the opinion of fome philofophers that a certain 
degree of irritability m lift pervade every part of vegetables, as 
the propulfion of their fluids cannot well be conceived to be 
accompliilied by any other means. In a cooverfation on this 
fubjcft' with ' the ■ celebrated M. Bo H net,, of Geneva, he 
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informed me, that he is ftrongly of thi$ opinion ; and that he 
jSiould not defpair^ by throwing acid, or other flimulathig in- 
jettions into the veflels of fame plants, of feeing with a ml- 
crofcope at once the propulfion of the fap, and the contradions 
by which it is performed. He urged me, with that amiable 
enthufiafm for wdiich he is remarkable, to purfue the inquiry* 
Whether I do fo or not, I think the idea too interefting to be 
kept to myfelf, and fhould be glad to fee it realized by any 
one w4io has time and abilities for fuch inveftigations, who has 
accuracy and coolnefs in making his experiments, as well as 
fidelity and impartidlity in recording them. 

1 cannot conclude this Paper without taking notice of ano- 
ther very curious property which vegetables feem to poffefs in 
common with animals, although certainly in a very Inferior 
degree: I mean, that property, to ufe the words of Mr. Hun- 
ter, who has ftudied this principle to a vaft extent in the ani- 
mal oecqnomy, by which their conftitution is capable only of a 
certain degree of aftion confiftently with health ; when that 
degree is exceeded, dlfeafe or death is the confequence. It is 
only by the help of this principle that I can explain why many 
plants reiiil: a great degree of cold for feveral winters before 
flowering ; but, after that critical event, they perifh at the firft 
approach of cold, and can by no art be preferved fo as to fur- 
vive the winter. But a more curious inftance is that mentioned 
by LiNNiEWS, without ail explanation, in his Diflertation on 
the Sexes of Plants, of the long duration of the piftilla in the 
female hemp, while unexpofed to the male pollen; whereas 
thofe to which the pollen had accefs immediately faded and 
withered away. In this cafe, I cannot help, thinking, that 
in thofe pidilla on which the pollen had a£led, and which con- 
fequently had performed the fundion for which they were 
4 defignedj 
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defigncd, the vital principle was much fooner exhaufted than in 
thole which had known no fuch ftinnulus. It is, perhaps, for 
the fanae reafon that double flowers, in which, the organs of 
generation being obliterated, no in:ipregnation can take place, 
laft much longer in perfedion than iingle ones of the fame 
fpeciesj as is notorioufly the cafe with Poppies, Anemonies, 
&;c. In iingle Poppies the corolla falls off in a few hours ; but 
in double ones it lafts fevcral days; and this may poffibly, 
combined with other obfervations, lead to a difcovery of the 
real ufe of the corolla of plants, and the ihare it has in the 
impregnation, about which there has yet been no probable 
conjecture. 




